The effect of ketamine on optical and electrical characteristics of spreading depolarizations in gyrencephalic swine cortex.
Spreading depolarization (SD) is a wave of mass neuronal and glial depolarization that propagates across the cerebral cortex and has been implicated in the pathophysiology of brain injury states and migraine with aura. Analgesics and sedatives seem to have a significant effect on SD modulation. Studies have shown that ketamine, an NMDA receptor blocker, has the capacity to influence SD occurrence. The aim of this study was to analyze the dose-dependent effect of ketamine on SD susceptibility through electrocorticography (ECoG) and intrinsic optical signal (IOS) imaging in a gyrencephalic brain. Ketamine in a low-dose infusion (2 mg/kg/h) decreases SD spread and had an effect on the amplitude of SD deflections, as well as on duration, and speed. Moreover, during ketamine infusion at this dose, there was a sustained decrease in the hyperemic response following SD. However, a high-dose infusion (4 mg/kg/h) of ketamine inhibited SD induction and expansion. Furthermore, a high-dose bolus (4 mg/kg), 1 min after stimulation, blocked SD propagation abruptly within 1-2 min, and hindered SD induction and expansion for the following 15-30 min. The results suggest that ketamine may be therapeutically beneficial in preventing SDs. Nonetheless, an adequate dosage and way of administration should be considered and established for human use.